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Dear Sir: 

I, Esther 

1. I am the 
above- referenced 

2. I recei\ 
University in Tail 
Southern Illinois 
positions of Assi 
Professor in the 
University of the 
Research Professo 
Director of their 
the position of 



Examiner: Liping Chen 
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DEC 1 2 2002 

JECH CENTER 16001^00 



declare that: 
same Esther Chang named as an inventor on the 
j atent application . 

'ed a B.A. degree in biology from Fu Jen 

in 1968 and a Ph.D. in microbiology from 
University in 1974. From 1982-1994 I held the 
;tant Professor, Associate Professor, and then 
Department of Pathology, Uniformed Services 
Health Sciences in Bethesda, MD. I also was a 
: in their Department of Surgery and the 
Tumor Biology Program. From 1994-1996 I held 
Professor of Surgery (Research), Division of 



of Oncology and Ot' 
Otolaryngology, at 



Otolaryngology/Heac and Neck Surgery in the Department of Surgery 
at Stanford University Medical Center. Since 1996, I have held 
the position of Professor of Surgery (Consultant) there. I 
currently also hold the positions of Professor of Otolaryngology/ 
Department of Otolaryngology/Head & Neck Surgery and Professor 
^laryngology, Departments of Oncology and 
the Georgetown University Medical Center, 
Lombardi Cancer Center, and have held those positions since 1996 
and 1999, respectively. A copy of my curriculum vitae is 
attached hereto. 

3. 1 have read the Office Action issued by the U.S. Patent 
and Trademark Office on August 14, 2002, and understand the 
grounds of rejection set forth therein. In one rejection the 
that the scope of the claims had not been 
ecification. Specifically, he asserted that 



examiner asserted 
enabled by the spe 



although the clains provide that the cell- targeting ligand can be 
a protein, peptide, hormone, antibody or antibody fragment, the 
examples in the application only illustrate the use of 



transferrin as the 
4. Studies J 



ligand, 

ave been carried out by me or under my 
direction which demonstrate that a variety of molecules can be 
used in the method of this invention and will non~covalently bind 
directly to virus particles. More specifically, we have 
illustrated the usefulness of the present invention using both a 
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single chain antibody fragment and a protein, epidermal growth 
factor protein (EGi") , as the cell-targeting ligand. 

In the experiments, a single chain Fv fragment of the anti- 
transferrin receptor monoclonal antibody (TfRscFv) or the EGF 
protein was mixed with either replication deficient adenovirus 
serotype 5, Ad5LacJ, containing the E. coli LacZ gene under 
control of the CMV promoter (2. 2x10" particles/ml in PBS plus 3% 
sucrose) or replication deficient adenovirus serotype 5, Ad5p53, 
carrying the norma L human p53 gene under control of the CMV 
promoter (2.4xl0 12 particles/ml in PBS plus 3% sucrose) . Using 
the method described in Example 1 of the application, the TfRscFv 
or the EGF first was diluted to 0 . 1 mg/ml in 10 mM HEPES buffer, 
pH 7.4, then added to 50 ul HEPES buffer. Virus then was added 
to the tubes so that the ligand to virus ratio was 5000 ligand 
molecules/virion . The mixtures were incubated at room 
temperature for 1C-15 minutes and then 150 ul EMEM without serum 
were added to eact tube. 

In vitro ader oviral transduction was carried out using 
TfRscFv or EGF as the targeting ligand. 5 x 10* JSQ-3 cells/well 
were plated in a < 4 well plate. 24 hours later, the cells were 
washed once with I1MEM without serum, 0.3 ml EMEM without serum or 
antibiotics were added to each well. The Ad5 LacZ, TfRscFv- 
Ad5LacZ, EGF-Ad5LacZ complexes, as well as Tf-Ad5LacZ as a 
positive control, were added to duplicate wells. After two hours 
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incubation at 37°C, 5% C0 2 , with occasional rocking, 0.5 EMEM 
with 20% serum were added to the wells. After 24 hours in 
culture, the cells were washed once in PBS and lysed in IX 
reported lysis buffer (Promega) . The cell lysates were treated 
with 100 pi of 130uM o-nitrophenyl-p-galactopyranoside in 20 mM 
Tris (pH 7.5) containing 1 mM MgCL 2 and 450 nM p-mercaptoethanol 
at 37°C for 30 minutes. The reaction was stopped by the addition 
of 150 ul/well of 1 M Na 2 C0 3 . The absorbency was determined at 
405 nm. Purified (3-galactosidase (Boehringer) was used to make a 
standard curve. The results were expressed as miliUnit (mU) of 
B-galactosidase equivalent per mg of total protein. 

JSQ-3 cells, seeded as above also were virally infected with 
the Ad5p53, EGF-Ad5p53 complexes, as described above, 
simultaneously with the viral infection, the cells were 
transfected (Xu et al. Human Gene Therapy 10:2941-2953 (1999)) 
with a Tf-cationic liposome DNA complex in which the DNA was a 
plasmid carrying the luciferase gene under control of the p53 
responsive MDM2 promoter (BP100). thus, the efficiency of the 
viral infection can be expressed as the level of luciferase 
activity in the cells. Twenty four hours after 

inf ection/transf ection, the wells were washed once with PBS, and 
200ul of IX reporter lysis buffer (Promega) was added to each 
well. After shaking at 200RPM for 10-15 minutes at room 
temperature on an orbital shaker, the plates were frozen and 
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thawed three times at -80°C to complete the lysis. The cell 
lysate was transferred to tubes, vortexed for 10-15 seconds and 
centrifuged at 12,000x g for two minutes at 4°C. Ten ul of the 
lysate were mixed with 50ul of Luciferase Assay reagent (Promega) 
and immediately read on a luminometer. Protein was determined 
using the micro BCA protein detection kit (Pierce). The results 
were expressed as relative light units/ug of protein. 

5. Table 1, attached, shows the results of the Ad5LacZ 
transfection. the non-covalent direct binding of either the 
TfRscFv or EGF to the adenoviral vector resulted in a significant 
increase in transfection efficiency over that of the untargeted 
adenovirus. Moreover, the level of increase with these other 
types of ligands was similar or even better, in the case of EGF, 
than that obtained when Tf was used in the admixture. 

The results of the luciferase assay for p53 expression after 
targeted delivery by the admixtures of EGF-Ad5p53 mirror those 
described above for (3-galactosidase (Table 2). Using the method 
of the present invention, the EGF protein clearly was able to 
non-covalently, directly bind to the Adp53 resulting in tumor 
cell targeting and increased viral p53 transduction efficiency as 
evidenced by the significant increased level of luciferase 
activity as compared to the unliganded virus. 
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6. These re: 
transferrin, such 
and. directly complex 
transduction . In 
that viruses other 
such ligands to 

7 . I furthejr 
own knowledge are 
information and 
statements were md< 
statements and the 
imprisonment, or 
United States 
jeopardize the va. 
thereon . 



enhance 



Codos 



Its demonstrate the molecules other than 
s antibodies and proteins, can noncovalently 

adenovirus and significantly enhance gene 
■lew of these results, it is my expectation 
than adenoviruses also can be complexed with 
gene transduction, 
declare that all statements made herein of my 
true, and that all statements made on 

are believed to be true, and that these 
de with the knowledge that wilful false 
like so made are punishable by fine or 
ljoth, under Section 1001 of Title 18 of the 
and that such wilful false statements may 
idity of the application and any patent issuing 
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The Decision Network has chosen our transferrin-lioposome-p53 complex (Synerlipp53) for further development and testing 
Phase I clinical trials by the NCI. 

6. NCI, Rapid Access to Intervention Development (RAID) Program, Tumor-Specific Targeting of wtn53 bv Anti-Transferrin Recep to 
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5. NIH, Oncogenes in Human Cancer Induction . 

1 SEPTEMBER 1986-31 DECEMBER 1989. 
$258,791 -3 years. P.I. 40% 
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